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Early diagnosis and resection of an asymptomatic
leiomyosarcoma of the inferior vena cava prior to
caval obstruction
Fabio Ramponi, MD,a,d James G. Kench, FRCPA,b Dominic V. Simring, FRACS,a
Michael Crawford, FRACS,c Edward Abadir, MBBS,a and John P. Harris, FRACS,a,e Sydney, Australia
Leiomyosarcoma of the inferior vena cava is a rare and aggressive tumor, characterized by a slow growth and usually late
diagnosis. The mainstay of therapy is surgical resection with limited role for chemotherapy or radiotherapy; resection
modalities and the need for caval reconstruction are still matters of debate. In this case report, we describe an
asymptomatic intraluminal leiomyosarcoma of the inferior vena cava diagnosed incidentally prior to caval occlusion
during a routine ultrasound examination of the upper abdomen. (J Vasc Surg 2012;55:525-8.)
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SLeiomyosarcoma of the inferior vena cava (IVC) is a
rare but well-recognized tumor, which usually presents
with symptoms related to caval occlusion. This case report
is of an asymptomatic leiomyosarcoma of the IVC inciden-
tally identified during an abdominal ultrasound examina-
tion. To our knowledge, this is the first description of an
asymptomatic intraluminal leiomyosarcoma diagnosed
prior to caval obstruction.
CASE REPORT
A 31-year-old male experienced epigastric pain and vomiting;
he had an upper abdominal ultrasound examination, which docu-
mented a gallbladder polyp. His symptoms resolved in few days,
and the polyp was managed conservatively. Three months later, a
repeat ultrasound showed no change in the polyp, but as an
incidental finding, a mobile mass was observed in the IVC below
the level of the hepatic veins. A contrast-enhanced computed
tomography (CT) scan confirmed the presence of a 2-cm polypoid
lesion arising from the posterior wall of the IVC immediately
below the hepatic veins (Fig 1); the flow within the IVC was
normal. No proximal extension was seen, and no lesion was iden-
tified in the right atrium or superior vena cava. A ventilation-
perfusion scan was normal. The appearance was consistent with an
early leiomyosarcoma of the IVC. As there was no evidence of
metastases, surgical resection was recommended.
Through a midline laparotomy with a right subcostal exten-
sion, an extended Kocher maneuver was performed to fully expose
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doi:10.1016/j.jvs.2011.06.112he IVC. A superficial nodule in segment 6 of the liver was
esected, and a frozen section pathologic examination showed
ocal nodular hyperplasia. The gallbladder was removed and the
iver mobilized cranially to the level of the hepatic veins. The IVC
as then clamped below the liver and above the renal veins. A
ongitudinal venotomy on the anterior wall was performed, and the
ass was found to be arising on a narrow pedicle from the posterior
all (Fig 2, A); resection of the polyp along with an ellipse of
acroscopically free posterior IVC wall (about 5-7 mm) was
erformed, and both the posterior and anterior walls were closed
rimarily with no luminal compromise. Macroscopic examination
f the specimen showed a pale tumor nodule, 12 mm in greatest
iameter, in the lumen of the IVC with attachment to the vessel
all (Fig 3, A). Microscopically, the lesion was composed of
ascicles of spindle cells with blunt-ended nuclei (Fig 3, B). Smooth
uscle differentiation was confirmed by positive immunohisto-
hemical staining for desmin and -smooth muscle actin (Fig 3,
). The tumor was classified as a well-differentiated leiomyosar-
oma, given the presence of focal nuclear atypia and frequent
itotic figures, up to 4/10 HPF (Fig 3, D). The excision margins
ere tumor free.
After an uneventful recovery, the patient was discharged on the
fth postoperative day.No recurrence of the disease andgoodpatency
f the IVC were documented at 1-year follow-up (Fig 2, B).
ISCUSSION
Leiomyosarcoma is the most common primary malig-
ancy of blood vessels; while these tumors may arise any-
here in the vascular system, most recorded cases are in the
VC.1
IVC leiomyosarcoma, first described in 1871 by Perl,2
s a rare and slow-growing tumor arising from the smooth
uscle cells of the caval wall and enlarging by intra- or
xtraluminal growth. The segment of IVC between the
epatic and renal veins is the most common location.3 An
nalysis of 141 patients in 19914 suggested that early
iagnosis of a localized symptomatic lesion involving the
iddle IVC was associated with better surgical outcome.
imilar observations have been reported by the Interna-
ional Registry of IVC leiomyosacoma in 1996,5 confirm-
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tumor growth, with possible IVC occlusion, are associated
with a worse prognosis.
The majority of these tumors are in women in the
sixth decade of life. The most common presenting symp-
toms are abdominal discomfort or pain due to an abdom-
inal mass; some present with swelling of the legs due to
caval obstruction, events that occur in almost a third of
Fig 1. Axial (A) and sagittal (B) view of contrast-enhan
polypoid lesion arising from the posterior wall of the inf
Fig 2. A, Intraoperative picture demonstrating the leio
wall of the inferior vena cava (IVC). B, Axial abdominal c
good patency of the IVC at 1-year follow-up.patients with intraluminal disease.3 Nonspecific symp- toms such as nausea, vomiting, and fever or remote
ymptoms due to metastases1,5 may be present. Tumor
hrombus causing pulmonary emboli,6 tricuspid valve
mpairment,7 cardiac dysrhythmia, or liver (or renal)
ailure due to venous outflow obstruction, may also
ccur; infrarenal lesions are usually dormant for long
eriods. Regardless of the presenting symptoms, nearly
alf of the affected patients will have metastatic disease at
omputed tomography (CT) scan demonstrating a 2-cm
vena cava (IVC) immediately below the hepatic veins.
arcoma arising on a narrow pedicle from the posterior
uted tomography (CT) documenting no recurrence andced cmyos
omphe time of diagnosis.
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biopsy under ultrasound guidance8; the principal aim of
preoperative imaging assessment is to determine the local
and distant extent of the disease using a combination of CT
or magnetic resonance imaging (MRI) scanning, bone, and
positron-emission tomography (PET) scans.9-11 Ascending
or retrograde cavography may be used to evaluate involve-
ment of major braches.7
Historically, the prognosis of primary IVC leiomyosar-
coma has been poor. In those with metastatic disease at
presentation, survival is usually 3 to 6months. In those who
have an attempted curative resection, 5- and 10-year sur-
vival rates are 30% to 53% and 7.4%, respectively,3,5,12 with
the principle determinant of survival being surgical resect-
ability with tumor-free margins; the postresection recur-
rence rate is around 50%.13
At present, the mainstay of therapy, provided there is
no evidence of metastatic disease, is surgical resection of the
primary tumor. As per retroperitoneal sarcomas in general,
the role of chemotherapy or radiotherapy is not clear.12 To
achieve a negative margin resection, preoperative radiation
therapy has been suggested in selected cases3 or recently as
a routine in all surgical candidates;14,15 Kieffier et al7 in
2006 reported selective use of neo-adjuvant chemotherapy
and extended use of chemotherapy, also combined with
Fig 3. A, Macroscopic photograph of bisected tumor. B
blunt-ended nuclei (original magnification100, hematox
for desmin.Note replacement of the vessel wall by tumorwit
staining).D, Frequent mitotic figures were present (originaradiation, following surgical resection. On the other hand, arecent review from the International Registry of IVC
eiomyosarcoma does not support the use of adjuvant che-
otherapy or radiotherapy.16
If the patient is a suitable candidate for attempted
urative resection, the tumor size and location and degree
f caval obstruction determines the type of procedure re-
uired. In most cases described, limited access to the abdo-
en, via a median laparotomy or a right subcostal incision,
s enough to control the IVC. When thoracoabdominal
ccess is required, a combination of median laparotomy and
ternotomy, or a thoraco-phreno-laparotomy has been de-
cribed. Occasional use of cardiopulmonary bypass with
eep hypothermic circulatory arrest has been described in
ases of intracardiac invasion.7
Resection modalities and the need for IVC reconstruc-
ion are still matters of debate. Data from the International
egistry17 suggest segmental caval resection with a 1-cm
argin of free caval tissue16 followed by repair of the IVC
ith direct suture or with interposition of a patch.18 Ex-
ended en-block caval resection has been advocated by
any authors to achieve better tumor clearance and mini-
ize the chances of recurrence.7,14,15,18 Kieffer7 advocates
aval reconstruction whenever the proximal caval pressure
xcides 30 mm Hg. IVC continuity, with or without cre-
mor comprised intersecting fascicles of spindle cells with
nd eosin stain).C, Positive immunohistochemical staining
dualmedia (top right) (originalmagnification50, desmin
nification400, hematoxylin and eosin stain)., Tu
ylin a
h resition of an arteriovenous (AV) fistula,7,18 can be re-
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femoral veins,15 or using an aortic homograft.20
The key point in our case has been the serendipitous
observation by an alert sonographer of a mobile tumor in
the IVC. To our knowledge, this is the first description of
an asymptomatic leiomyosarcoma of the IVC detected
before caval occlusion. Diagnosis at this early stage allowed
limited surgical resection with macroscopically free margins
(5-7 mm) and simple direct reconstruction of the IVC.
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